We have previously reported that a dynamic balance test with perturbation stimuli and computerised dynamic posturography sensitively reflected the inhibitory effect on balance of intravenous midazolam sedation given intravenously as a single dose, and recovery time was within 80 minutes.
Introduction
Many oral operations that were previously done under general anaesthesia can now be done under local anaesthesia with intravenous sedation. 1,2 The assessment of recovery of dynamic balance involving movement of the centre of gravity after intravenous sedation, is important for ensuring safe discharge particularly walking. In a previous study, 3 we recorded the recovery of static and dynamic balance after a single dose of midazolam, and reported that the dynamic balance test with perturbation stimuli using an unstable platform is a useful method that reflects sensitively the disturbance of balance by sedation; the recovery time is less than 80 minutes. The sedative effects of midazolam continue for only a short period minutes), 2,4-7 so additional doses are necessary when the duration of treatment is prolonged. Acute tolerance may result in a reduction in effects of the drug or in the promotion of recovery, 8-10 while deterioration of metabolism and excretion may also result in delayed recovery. 11,12 However, there have been no studies on the influences of additional doses on the recovery of dynamic balance. We therefore gave additional doses of midazolam 40 minutes after the initial dose, and evaluated the recovery of dynamic balance.
Subjects and methods
Eighteen healthy young male volunteers were given midazolam intravenously. Before the study, the ethics committee had approved the protocol and subjects had given informed consent. Midazolam was given intravenously in small divided doses (total, about 0.07 mg kg -1 as the standard initial dose) 13 until the Wilson sedation score reached 3 (the eyes are closed, but the subject responds to one or two calls). 14 Forty minutes after this, 0.5-1 mg increments were given until the same degree of sedation was 
Results
Details of subjects and doses are given in Table 1 .
Serial changes in the bisprectral index after the initial and additional doses were similar, showing similar changes in the levels of sedation ( Table 2) Additional doses are therefore often necessary if the duration of treatment is prolonged, and the additional dose has been reported to be a third 4,7 or half 6 of the initial dose. The additional time and dose given in the present study seem to be valid when compared with these reports.
The previous studies evaluated mainly the level of sedation from clinical findings, which tends to be subjective. We added the bispectral index to our conventional clinical findings. This index is an indicator of the patient's hypnotic state and ranges from 100 (fully awake) to 0 (no cerebral activity).
Ranges of 80-90 and 70-80 indicated light to moderate sedation, and arousable but moderate to deep sedation, respectively. 19 To evaluate the purely sedative effects of midazolam, it is desirable to assess certain stimuli.
However, when they are resting supine, volunteers sometimes sleep spontaneously, which may result in overestimation of its purely sedative effects. 20 We used slight arousal stimuli and measured the index one minute after stimulation. Changes in the index after the additional doses were therefore similar to those after the initial dose. Of the 20 subjects in our previous study of a single dose, 3 18 were included in this study. The dose of midazolam (0.07 mg kg -1 ) that we used previously was similar to that given initially (0.069 mg kg -1 ) in this study, so we think that recovery of dynamic balance from a level of sedation similar to that in the previous study could also be evaluated here. 
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